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I& 3B* 1 © ^ ^ U ffi ra**XS T S 4X # ^ ^ U «« © T K U ^ iC *> r3 
H 2 D -fe ^ if(C J; U c5 tl<5> ~7U ?f l± V 3.9 h^UTMS 

i/>^;i/<Z)T Fi^Kfei:^T3tffi-r£*^ , ;£fara7 Fi/x^x^i:, 

[ft#^5] BufH^^u^ra^T KU^MXIT'H ifrfafgKZ)*^'; 
SrrfBm2©^ ; EU^Kf*IT FU^^XST^ai$tlfe^Si/>^;i/©T FbX 

©, tf/fam2(D^^u^w^x^-e#^$4xfe^ms>>^;i/©m«-r^^ ; EU 
«c©i^y fu^^^oo^-^^^ Mc^^Tjtffi^- zzuzftrnt'Tzm 

icsa«©n- F^i>^-;i/^^^n^^A 0 

^©^m^tB&^UWc^ Btftaill ©^n-fe^-b-^it>*fufB^2(Z)^n 
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iw&ma] mzt^vQmmr FisxM&mm*. mmmi&t^vQ 

, ttfSBm2©^^y^rawr Ki/^<5?^{c<t y3¥ms*ife^j/>3K;i/©r 
Kuxcd, fufH^2©^^y ^to^#ISJc i y#sss*ifc^giS/>stf;i/©/?rJii 

ts^^'ji^i^r Fi/^A^©^7t>y hiz%z.^^Tm-m?&z. >L*.m 
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[0 0 0 1 ] 
[0 0 0 2] 

3g«g;tj£[»Lt3-&5^<, ^t^^ijilY^f^nt'yt^^ (D i s t r i 
but e d- Memory Multiprocessors) J ytf^M £ 

[0 0 0 3] 

^WfC^-f ^TOT-fe^o S^t5i:9{C, (PROCESSOR) 
) lOltt^V (MEMORY) 1 0 2 hfr^ffc^tlS P E (Proces 
sing Element :^Dt»; i^llig) 1 OO^nf, ffiSSiRM ( I N 
T E RCONN E CT I ON NETWORK) 1 0 3 fc«fc y SM^StlT V*S„ 
[0 0 0 4] 

* fc, 0 2 li±SE>> Xt=- A K It -5 ;* ^ U SW<3D)t«« &*^WtC^-r» WH 
T'^S, H^tS <fce>&cM*®;7nizy-tf- 1 0 1 tt, KDPEIOO^^^'J 
1 0 2^ini*ftt53il^T^5. 
[0 0 0 5] 

^LTrcDcfccJ&i'X^-MC&V^Tte:, MPI (Mess age-Pas si 
ng Interface) ^^^□t-^niiii^^^^ilT', SP 
MD (Single-Program, Multiple-Data) ~fU tf*? 

[0 0 0 6] 

^3 \z±m7utf<7ju<D--MZiK-twimm'V2b2> B m^&^u tf^&i&nm 
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ff34x*o ^n^AttH-t*, PEioociD (##) fc <k y ^l^^f^ 

tS©T% nI(OPE 10 0 tC«fcSstfe^^||^3*lS„ 
[0 0 0 7] 

fet.z.&mm'tz-fny^&T'i*. r my _ ra nkj *<±aa i d 

T?&»J, my_r ank = 0^©PEttti fg(T©W\ my_rank 
= O0PET'lie 1 s e&T&WMW* *4x-?tl^fi s S4xSClilJC*:S 0 
[0 0 0 8] 

-h-e&s. *fn>;u ^fc<fc y, ^ a<z> v-;*flE*££7iz >:/y IB«E 
jcie&i/ Uf>y^s4 o i ~s 4 o 3 ) , mzTizy^^izz y, ±tar-fe> 

:f UIBj*#&rt-:/S?:n* h S^tS Ufy^S4 0 4~S 4 0 6) „ fit 
[0 0 0 9] 

tret, EI i <d «fc e> &#ffc;* ^ u iv;vf ^ a -fe y 5£{c * £ ^5 < */ 

tC«fcy«fRS*lT£fc. L**L«!^e>, jfi¥©^#^a^©fBj±JCj; y, & 
I&CD P E & — o<Z)^y :7tCJRifcS£fc#^fB£fcoTV*S 0 
[0 0 10] 

T*lifc<, #^j*^y JCt-*-^ %g[^ NT/M^^UA^r-^ fcift^n- 
[0011] 

£.<£>mm$. *^>; 5021c m<DPEm<Dzfuw-*frt> : bmfr^%-z%z>s 
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M (Shared Memory: <J) [Wf— CO P E faCO^U -fe y V 

■frh Lj^a^^T^&VNLM (Local Memory: 0^*^10 

[0 0 1 2] 

* &, ®6 ii_hie s/ ^ a iz # § * ^ u ^ra® feui^i & joK-rttwen? & s . 

0cp\ ££/Uil#tf)PE (PE#1) 0#COPE (PE#0) <£>;* 

?5fafe J: tJSl#CDPE (PE#1) (JD^^ySraiCMftL/Tftfy^TbtlT 

[0013] 

^{C. P E # 1 ©SM^P E # 0 ®^=EU SRIttt 0 x 3 0 0 0 J^T. PE# 

i ©^'E'jaiBiTfttO x 2 o o omtcdt K i/;uc#j y mx £*lT VNfe £ 
, feil^«PE#0^0 x2 0 0 0{Cf-^$:itM, PE#1^ 0x300 
0 A^r-^^lt^ffit'ilT', PE#0£PE#1 ^©r^T'Jifa^-^ 5:^ 

[0014] 

H^t5fficettPE#oo**<, fa©t-^T<7)p e® sMzmm ' ^JS 
icM-fs^y #iuy ^re>tiTv%^v%(Z)-e, ^tie>©PEttH— p e^©lm 

[0 0 15] 

V*). * 'J S! V^f ^ n -fe ?; il Hi. 03 JC^L£J:e>&S PMD 

[0016]. 

U J: e» 1 ~? 2> MU 

n tr ; 52±co±wi$m%-&ftz>cox*. -eti^^cD^aoo^^y &ffl*b«sw*iii*s 
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[0 0 17] 

Tti> ^D^7MSPMDT'/j;<MPMD (Multiple-Progra 
m, Multiple-Data) ^0^*7^ y PlZb £-3\<^Tftj&-tZ> 

[0 0 18] 

MPMD(C^iia*<^n^7^ S PMD©i:e)iC#P E{Ci: »J^ff 

tl^PEtnlWW^ny^A^Mt'S. ®7ttPE#0 > |H8liPE#l~#n 

©^n^Aicte, ffiP EM<ag|S#:/a^A#^£4x&VN<D-r\ -eo^^^'J 

[0019] 

7 KV^l±PEI^{C^oTV\^ 0 L£#oT, #PE|o]tttf):/a^AfCo 
[0 0 2 0] 

ft m iz & x », y $ n % # y n ? ^ a # # p e #ts[ m& £ ti , & ^ 

[0 0 2 1 ] 
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[0 0 2 2] 

±Mhtc.wkm*mvkh. umzmf&-tz>t=.sb. zwnmizfrfr&u- k^*;a 

-feyi^cj: UH=tT§tl€>^n^^Afe c fct>*m2(D^ , D-fe^^tCj: 

n -fe y -9-fc £ »; iHfx c*ti£>zfn y7A*T'©3ti/> rfOKoy K x ic % £ -5 v^ 

[0 0 2 3] 
[0 0 2 4] 

□ iE v -b- ^ e> #m «rig ^ y mm t z mm ? z z t & t -r z> = 
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[0 0 2 5] 

a -& v vme> v - x -f n 9? Afr ^'JlT;i/f^nt>y £ 

[0 0 2 6] 
[9&H<Z)£%cz>ftm] 

J^T{C8stf0®£#flgLT, i<3D«WtC*^SD- K^^a-^/fe^as, n 
[0 0 2 7] 

mm-e&z. 09«pe#om. 01 o&pe # lMt^y, pe#o*»&pe 

# 1 JC&S&^-^&ttLT, M©«$:^Ilfet, *-<DMJH£^ttIfc5£ 
[0 0 2 8] 

i n&C^£&<£. (09 T h 0 - 1 ) , tfclCP E # 1 h 1 ©Igff Sffl^-r 

-5 (09 T h 0 - 2) „ rtlfc^ttfe P E # 1 T*&, Thl (D^X^B i n &A 
£ t/TRfffc f 1 ?:TOU f©M*Mou t izm^&t! (0 1 0 T 
h 1 - 1 ) . -£(D^ P E # 0 l«|fco u t ZWtfrttiL. ?<Dm*Mmo u t p 
u t &C#£ (0 9 T h 0 - 3 ) „ 
[0 0 2 9] 

^o^n^ATiiP e # i \zym*&M.hfcqk (tftb^Tho- 
2<z>^) , p e # o ttp e # i £izmMW t &me>mmz®ft't2>ti^ 
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[0 0 3 0] 

\ZmLf=.PE # 0M©^n^7^t% e x t e r ntf $tlT VN^>^f5r i n £J: 
tfoutte, 0 1 0 iZBLtcP E # 1 M^^D ^AT'j£g&3;ftTV^£#>, P 

[0 0 3 1 ] 

pe # lic^a^A^u >^f-sii_tfa^iS[(DT Fb^«5i^t--5>*\ w 

Ttlb^£4x£%Slft&faiM^<£>, P E # 0 <D * =E V Qm±lZ&tf Z>T Fl/X 
[0 0 3 2] 

U^WJt-e^T Kl^;fr«=>, PE # O^^^'JSflit'©/ Fl^fcitMJmLT 
^-Sr^l?, PE # 0 fflCD'fn y7AT'?R^^>^jI/i: l/T?§o £:> «in 
J3il>'out©7 Fl/XWt^. 
[0 0 3 3] 

Ell Hi, 0 9 fe^tfEU 0 &C^L£^a ^A#;fc3gB£iC J: UT Fb^M 
$n^^©^§:m^;^^^-rmHBI2lTfe-5o n/o u t PE 

# om&^U sf^&X'lZO x 3 0 0 0/0 x 3 0 0 4IC, PE#1 M<D~7tt 9=5 
AT'teO x 2 0 0 0/0x 2 0 04 C, -ett^tl«mSnT ^ i:^7>^^ 0 
[0 0 3 4] 

Eftp Ttext areaj £ (£:/n ?=y AcD^^iJ ^^l"^!^"?? 
&U> Tdata areaj tl^D^7A*^i*f t^^lSf-^O^ 

{Cl±#P ECOLM(C@Bg$tl, |fi©P E}6^©#M^^JgtiT^^VN 0 
[0 0 3 5] 

* fc> EI^P Shared data area #kj (O^k^n)ii, 
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[0 0 3 6] 

frh7L\ZW®Li n&femmffiit. mV&lZtePE # l ©SM±0-^T'fe'J, H 
DMCPE #0^0 x 3 0 0 0, PE#l(i0 x 2 0 0 0ffl7 Kl/^SrSffU ^ 

[0 0 3 7] 
[0 0 3 8] 

*f C PU 1 2 0 1 ttSllt^#©l«I&lI5, ROM 1 2 0 2l£^-h 
zfU ^A&££fB'|JtLTV^ 0 RAM 1 203&CPU1 20 KD^-^xU 
TfcLTtM^tlS. HDD 1 2 0 4(1 CPU12 0 1©|JH(a^otH 
D 1 2 0 5(C*ftSf-f ®'J- MrWftltS. HD 1 2 0 5H HD 

D 1 2 0 4©MWCU£#oT#£&£4x£^-#£fE1tt-£ t , 
[0 0 3 9] 

FDD 1 2 0 6il CPU1201 fflOTiCbfe^ot FD 1 2 0 7 lC*f"T3 
f-^©U-K/5>f M:fflflft5. FD 1 2 0 7(t F D D 1 2 0 6 ©ftl^C 
Ufc#oT##&*JtXfc7*-*£8B1iLfcy, tBllLTV^^-* &FDD 1 2 

o 6©«i«/\y Fizm&m<o-&&*)-t2> 0 mm^m^mmmi^t urn fd i 

2 0 7CBKD-ROM, CD-R, CD-RW, MO, DVD (Digit 
al Versatile Disk), ^€UA- R&£##;t btl-S. 
[0 0 4 0] 

f^^^^'f 1 2 0 8tt, &il*.«CRT\ TFTilf^^W, 
0#ar-^5:^t5. * y h C7- ? I / F 1 2 0 9 tt, ^-t^^h (R) 
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*r-Zffr\ 2 1 0 SrIDt L ANtCjj&ttSft* £ t^iZ, L AN nmwiftmtcD 
[0 0 4 1 ] 

o ±SB#aJttA^*fcl±^r-^ 1 2 0 0&C i y^StiTV^S. 

[0 0 4 2] 

^LfcHD 1 2 0 5, FD 1 2 0 7^iftC^$tlfe^n^^A, AfldfttCten 
>A°>f^> 7t>^7fiJ:tfy>*0Ho0^ny7At CPU1201^R 
AM 1 2 0 3 iC^^mbT^freziillCj; U|gJM$4x-5o 
[0 0 4 3] 

Htft, 1 3 0 0~1 3 0 2S3>A>f7i:iy^$4l, ^"□y^ACDV-X 

i & r * > -/ u IBM (c mi ir £ atggp t* & s o "eanmtemm iz'ft&nm k j: 

£ n > /\°>f ^ t V & Z> c 
[0 0 4 4] 

1rtjit>t>i&lMtiiWll 3 0 0lt gf4 KBVfeXTV 4 0 1 cDflLS&fcc: 
[0 0 4 5] 

#ClC, <fr<fr#f£/£8P 13 0 1 «®4 (3bfcXf'y7°S4 0 2 gd#13I££:i& 
[0 0 4 6] 
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r-fe>^UIH34ffi^SP 1 3 0 2 K04 tc^Lfc^«ry^S 4 0 3 ©#t.Ji 
[0 0 4 7] 

E9 1 3 cfJ 1 3 0 3~ 1 3 0 5 ttT"fe>^lC«fc y^JBSft, 3>A'>f^ 
[0 0 4 8] 

1-^t3^>l|2^tfSl5 1 3 0 3 11 04 K^Lf^^-V fS 4 0 4 ©#Ug£;i3^ 
Jit "5 n>/l>f ^<Z>Tiz>:/VfEMffi;W l 3 0 2^e>ffi^j3tife 

[0 0 4 9] 

#JlC, /W-J-U • 3- K£/*BP 1 3 0 4 Ii04 (C^lfe^f'^S 4 0 5<Z)^! 

a&Jsr^^aii^sT'fey, ri2>:/^©i*&S3itc*>i:^T/w-*-y • n- 

F Ofr-frn- KSr^tf) &£j*U K&T-fe>^9©«a$flf*K:#aD^ 
<£>„ 

[0 0 5 0] 

#ClC, yf^o:* hm^JSP 1 3 0 5 tt®4 tC^LfcX^y :/S 4 0 6©ffil5: 
fcJIfc^flitBSPT'&y, r-fe>^^©P^g|S^mJ3i: tf#fln<25*lTV*5/t>f-*-y • 

[0 0 5 1 ] 

HI 3(fl 3 0 6~l 3 1 ltt'J >^(Ci »js|5gn, 7iZ>?^fr£> 

asT**>«. 1 3 o 7jKT<B#ap<&«tBK:ov*TH:, MtS7n-ft-ht!ii 

1 3 0 6 lCOV^©#$k(Cl&0J!-t£ o 
[0 0 5 2] 

Hi4ii, * ^ y «snjgii'f»«fBM 1306 tc##;* tis * ^ y Qfflfemm 
m<Dftm*Wk&MK7jk-?mmmr'$>2> 0 ^^y^ititu ±at© r te 
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xt areaj Uata areaj & E(D&* *E U W$>*i. *^V*Effift 
CD if COT Kb^tCgHg1-^^$:PE -'^{C^^bfe^CD-e^So 
[0 0 5 3] 

HfttU fcilitfPE # OCD^U £R3i:T*0 x 0 0 0 0 fr£ 0 x 0 f f f * T? 

<dt FuxmuLB-tmffifc. mmmzte? e # ocdlm_l&c#&u r^icp 

E # 0^C0yn^5AC0 Ttext areaj #gEM$*l£ 0 |bJ$IIC, PE# 
1 CO^U Sra±T'0 xOOOO^&OxOf f f *T*COT Kl/*#*gL^« 
ffitt, MlftJC&P E # 1 CDLM_h{C##U E # 1 mco^u ^ACD 

Ttext areaj ^I2S$ tl-5> 0 
[0 0 5 4] 

P E # 0 CO* ^ U Sra±T 0x3000 j^e>0x3fff* T?COT K 1/ 
^^HL^tSMt, PE # 1 CO*^EU^K±T-0 x 2 0 0 0fr&0x2f f f 

^t*cot ki/x tfm l ^-r t§m £.izm-v&v, mmmizitPE # 1 cosmic 

fe&~?Z> a fit, IIIC Shared data area # 1 j , f & 
[0 0 5 5] 

#c»c, mi 5«*|§reco||J6co^Slc^^sn- F=E^a-;i/4^g{cfiW 
09 fc^tFEI i o ic^Lfc^n ^Acon- K^t>>-;t/£/&#L3acD#)i!g3: 

li^^t|sl#-eS>SCOT\ |HlBI{ci±U ^fc^S^co^jiKco^fc^LT^ 

[0 0 5 6] 

£-f> u >^7tcj; y^stisa-^x* hil^ii^BP l 3 0 7 7iZ>^ 

^CDtf-^x* hMl 3 0 S^m^Sftfctf^x? NC0e>*>, k#@ ( 
O^k^n) <DPEm<D%<D&VZ/j}<Dftm&%£lsTm&3Ltt (Xf>y^Sl 
5 0 1). 

[0 0 5 7] 

&K**v&mmmBi s o vyi3<nmmmz-&^T, k#gcoPE 

CD#* ^ U W& (-h«EC0 r t e x t areaj^Tdata areaj s& if 
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) zm&L, vyj]<DfoBmm£i>rtfM'rz> Uf^si 5 0 2). 

[0 0 5 8] 

S1503) 0 -eit, ZlI*7f0»aS:PE#O (k = 0) A>fePE#n (k 
= n) tf>i-^TJCO^T£r&e>„ 
[0 0 5 9] 

^U^RK Ell 4 IC^bfc^U^Rgjg^^il&^flgLT, X-r 

S 1 5 0 4 ) „ 

[0 0 6 0] 

P E # OMO^D ^A{C£^T, PE# 1 M(Z)^n^^A7?fl:-g-$tlTV\-g>^ 
FbX##?$:T*£&^ffci nfej;0!out JCc^T, P E # 

1 <D*=EVQm±V<Z>T Fl/X^f,, P E # 0tf)*^U ^-L^OT Fl^XfcJf 

[0 0 6 1 ] 

P E{c£ttST Kl/X$:> f&P E JC33tf§y Fl^^H 

m -t z> £ & © it & r ih o m »j s . 

symbol address=self base address+of 
f s e t 

fcfcbo f f s e t = o t he r' s PE symbol address 
— other' s PE base address 
[0 0 6 2] 

££;U«$to u t (DP E # 0 lC£tt£T KUXte, offset=4 (=0 
x 2 0 04-0 x 2 0 0 0) symbol address = 

0x3004 (=0x3000 + 0x0004) -t&fo^lgl 140^^ 
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y?£rafciM»##e>, ^«s<^*»pe# oo^?«jaia±TfPE# 1 £<D&mT 

KUXlCj£b-^fei±^3^T\ P E # 0 tCtoT©^Kie»©T KU*&tJ 
[0 0 6 3] 

^yarrowr Ki/^»»»i 3 o 9 fcit/^^'JMr Ki^^fif^ 1 3 

D-K^^a-^aJni 1 ifiV >%<Dfafflmmz%£^^X, k#Sc7)P 
Elfflyny^AfflD- K€i;a-;i/Sffi*t5 (X^y^S 1 5 0 5) „ f L 
T. PE#0 (k=0) fr£>PE#n (k = n) fco VnT Hf#(C n - F 

[0 0 6 4] 

fcfc, 13 6 iZBLfct^V&mfemMO&tT'l*. MtfjtcffcP E ^ U fc 
#^Ei-S^iS:$:#M • SeitS^n^MiPE # 0 JBOfcOJCGRjtStlS (P 
E # 1 ~# rl©#^ ; EU^^4^Ctt^tePE©^=EU^f!I^J^Te>4^TV^^V^^^b, 
me)©PECo^t, fl&P Etf)^ifc£#M • ^3S^S i^^^n^ASM 
"*<Sz:i:#T?£fcV>) . LfctfoT, P E # 1 ~# nlffl^D tf^&W 
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[H3] 



#include <stdio.h> 
#include <string.h> 
#include "mpi.h" 

int 

main (int argc, char **argv) 

{ 

int my.rank;/* AU>h^PW©7>^ */ 

int source;/* jKI^n-tzXO)^^ */ 

int dest; /* gfl^P-feXfl)^:^ */ 

int tag=0;/* ;*yfe— isO)$<f */ 

char message[100];/* tyiz— iXD^kW^Ffr */ 

MPI.Status status;/* SfiORUX-T— £X */ 

/* MPI (DX-St— HT'y^ */ 
MPI_Init(&.argc, argv) ; 

/* *b>K?Q-tzXa>7>5>£5£to<5> */ 
MPI_Comm_rank(MPI_C0MM_WORLD, &my_rank) ; 



if (my.rank ! =0) { 
/* «*;Hz-v<D*fc$ */ 

sprintf (message, "Greetings from process %d\n". my_rank) ; 
dest=0; 

/*' \0' li&m-thO-Q strlen+1 */ 
MPI.Send (message, strlen (message) +1, MPI.CHAR, dest, tag, 
MPI.COMM.WORLD) ; 
} else { 
source = 1 ; 

MPI.Recv (message, sizeof (message) , MPI.CHAR, source, tag, 
MPl.COMM.WORLD, &.status) ; 
printf("%s\n", message) ; 

} 

/* MPI (D$/-wh$f */ 

MPI.FinalizeO; 

return 0 ; 
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[07] 



#include <stdio.h> 
#include <string.h> 
#include "mpi.h" 

int 

main (int argc, char **argv) 
{ 

int my.rank;/* *U>h'^ , P-fe^.(D-5>^ */ 

int source;/ - * jtHI^n-tzXO)^^ */ 

int tag=0; /* *V\>— *s<D$<f */ 

char messaged 00];/* V<D&©*ii5r */ 

MPI.Status status;/* Stta>RUX-r— £X */ 

/* MPI 0)*$— VTv? */ 
MPI_Init(&.argc, argv) ; 

/* ^U^h^P-bXCD^^**^ */ 
MPI_Comm_rank(MPI_COMM_WORLD, &my_rank) ; 

source =1 ; 

MPI.Recv (message, sizeof (message), MPI.CHAR, source, tag, 
MPI.COMM.WORLD, &.status) ; 
printf ("%s\n", message); 

/* mpi <D*/ J ryb& , yy */ 

MPLFinalizeO; 
return 0 ; 
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[08] 



# include <stdio.h> 
#include <string.h> 
#include "mpi.h" 

int 

main (int argc, char **argv) 
I 

int my.rank;/* h\sl/bZtU-te.7*G) ! ?l/ J ? */ 
int dest;/* ^fi^a-tzXC7)^>^ */ 
inttag=0;/* *vtl—i>0)$ J ? */ 
char messaged 00];/* v<D&'g±§Rfr */ 

/* MP1 <DX$— */ 
MPIJnit(&argc, argv) ; 

MPLComm.rank (MPLCOMM.WORLD, &my_rank) ; 
/* */ 

sprintf (message, "Greetings from process %d\n", my.rank) ; 
dest=0; 

/*' \0' *>&m?%<DV strlen+1 */ 

MPI.Send (message, strlen (message) +1 , MP1.CHAR, dest, tag, 

MPLCOMM.WORLD) ; 

/* MPI <D*s J w\-V*yl/ */ 

MPLFinalizeO; 

return 0; 
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[09] 



int input; 
int output ; 
extern int in ; 
extern int out; 



void 

ThO(void) 
{ 

MOVE(&.in. 8unput, sizeof(in)); /* ThO-1 */ 

START(1."Th1") ; /* ThO-2 */ 
MOVE(&output, &.out. sizeof (output) ) ; /* ThO-3 */ 

} 



[010] 



int in ; 




int out; 




void 




Th1 (void) 




{ 




extern void f 1 (int *, int *) ; 




fU&in, &.out); 


/* Thl-1 */ 


} 
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